Progressive solitary sclerosis is characterized by an isolated central nervous system demyelinating lesion arising in the spinal cord and brainstem, responsible for progressive motor impairment. We describe the case of a 40--year-old patient treated for more than 2 years with high doses of biotin (CERENDAY Ò ) for progressive symptoms of solitary sclerosis, who presented asymptomatic new T2 white matter lesions on brain magnetic resonance imaging (MRI). As there is no treatment option for solitary sclerosis, high doses of biotin were proposed, but had no impact on the progression of motor deficit. As the brain MRI showed no evidence of T2 lesions during the 10 years before the introduction of biotin, the demonstration of dissemination over time with this treatment raises questions. High doses of biotin have shown efficacy in some patients with spinal progressive MS, but could reveal a latent inflammatory condition.
INTRODUCTION
Solitary sclerosis is a very rare entity described as a focal demyelination involving the cervicomedullary junction of the spinal cord, responsible for a progressive motor deficit [1, 2] . Prior to 2014, there was no evidence of a real impact of disease-modifying therapies on progressive forms of multiple sclerosis (MS). Treatment with orally administered high doses of biotin has recently shown efficacy in a subset of patients with a progressive spinal form of MS [3] . We report the case of a patient who underwent 2 years of treatment with high doses of biotin (CERENDAY progressive right-side disability. After 2 years of follow-up, clinical examination revealed spastic right hemiparesis and brisk reflexes in the upper and lower limbs, without other neurological abnormalities, resulting in an EDSS score of 4. An initial MRI of the brain and spinal cord was performed in 2002, with follow-up scans every 2 years thereafter. A solitary, well-delimited lesion involving the corticospinal tract was found at the level of the cervicomedullary junction (Fig. 1a) . There was no mass effect and no gadolinium enhancement. Brain and spinal MRI performed 2 years later showed no evolution of this lesion and no spatial dissemination (Fig. 1b) . A visual-evoked potential study was negative. CSF analysis showed a white blood cell count of 1 and normal protein level (25 mg/ dl), with oligoclonal bands (OCB) and a slight increase in the IgG index: 0.77 (N\0.7). Spasticity and motor deficit increased slowly over years, and in 2010, the EDSS score had increased to 6 and MRI features were unchanged (Fig. 1c ). Brain and spinal cord MRI was performed regularly over a 15-year follow-up, with no change. As solitary sclerosis was identified as a progressive form of MS, treatment with high-dose biotin (CERENDAY Ò , 100 mg, three times a day) was proposed and started in 2015. After 2 years, the patient reported no improvement, and the EDSS score was unchanged. A decision was made to stop the treatment. A brain MRI performed at that time demonstrated new T2 lesions, with morphology, size and location fulfilling MS criteria (Fig. 1d) . Informed consent was obtained from the patient for being included in the study.
DISCUSSION
MS diagnosis is based on the McDonald criteria (2010). A diagnosis of primary progressive MS (PP-MS) requires progressive worsening of symptoms over 1 year and two of three additional features (OCB on CSF study, at least one inflammatory lesion on brain MRI and two spinal cord lesions). However, there are patients who are now recognized as having features strongly suggesting MS diagnosis (OCB on CSF study, partial myelitis on spinal cord MRI), in the absence of the required diagnostic criteria. In 2012, Schmalstieg et al. [1] reported the first series of seven patients with solitary sclerosis sharing common features: worsening of motor symptoms over 1 year, and a single CNS demyelinating lesion of the spinal cord (cervical level or cervicomedullary junction), in the absence of other definite CNS demyelinating lesions. The entity was defined as solitary sclerosis (SS).
The concept of solitary sclerosis was confirmed in our national French study (five cases) [2, 4] and Italian group (eight cases) [5] . Since then, other case reports have emerged, and the Mayo Clinic group extended their previous results in a cohort of 30 cases [6] . Most published cases are characterized by the occurrence of progressive paraparesis, with a single spinal cord lesion in the absence of spatial dissemination, and OCB in the CSF study. In solitary sclerosis, brain MRI is normal or shows a single inflammatory lesion. The demyelinating nature of the solitary lesion was confirmed in two autopsied cases. In this most important published cohort from the Mayo Clinic, all the patients had insidiously progressive upper motor neuron weakness directly attributable to the solitary demyelinating lesion found on MRI, and none of them have shown any dissemination on brain MRI during the follow-up [6] . Half of the patients showed abnormal CSF with either OCB or elevated IgG index. Twenty-seven percent of the patients had nonspecific T2-hyperintense lesions on brain MRI, none of which met dissemination-in-time MS criteria (new T2 or gadolinium-enhancing lesions) during the follow-up (median time 100 months (range 15-343 months). Our case is the first with such an extended follow-up period-17 years-showing new T2 lesions fulfilling MS criteria on brain MRI. The demonstration of brain T2 lesions suggestive of MS was made after 15 years of silent brain MRI, 1 year after treatment with high-dose biotin was introduced.
Biotin is a vitamin that acts as a coenzyme for carboxylases involved in key steps of energy metabolism and fatty acid synthesis. Acetyl-CoA carboxylase, a potentially rate-limiting enzyme in myelin synthesis, is activated by biotin. In 2014, preliminary data suggested that high doses of biotin might have an impact on disability and progression in progressive MS [3] . Since then, two double-blind placebo-controlled trials have been conducted in spinal and optic progressive MS with MD1003, the oral formulation of high-dose pharmaceutical-grade biotin (MedDaY Pharmaceuticals, EudraCT: 2013-002113-35). Preliminary results have shown that MD1003 achieved sustained reversal of MS-related disability in a subset of patients with progressive spinal (but not optic) MS and was well tolerated. Among the few serious adverse events reported in more than one patient, MS relapse occurred in five (4.9%) MD1003-treated patients and four (7.8%) placebo-treated patients, and during the extension phase, MS relapse occurred in seven of the 91 (7.7%) patients who initially received MD1003 and in two of the 42 (4.8%) patients who initially received placebo. No data have yet been published regarding MRI evolution. To date, high-dose biotin (CERENDAY Ò ) is prescribed in France for patients with progressive MS, and requires a hospital prescription and a specific procedure, while European authorities have not labeled it, and another phase III is ongoing (NCT02936037). This restricted prescription is allowed only for patients who have not experienced clinical relapse in at least 1 year, and the potential of this new option raises new questions.
In rare cases, with a very long-term evolution, a progressive worsening of motor deficit characterizing clinical evolution of solitary MS has been observed. In these patients, as in ours, brain MRI remains unchanged. No treatment has demonstrated efficacy in halting or delaying neurological deficit. Here we report a very long-term follow-up of a patient with disease characteristics fulfilling the criteria for solitary MS, and appearance of MS lesions on further brain MR examination. Our patient did not suffer clinical deterioration and has stopped the treatment. The introduction of high-dose biotin may be involved in the occurrence of brain lesions, and imputability has to be questioned, as no cases of solitary sclerosis with dissemination in time on brain MRI have been published.
CONCLUSION
This case highlights two important points: (1) Solitary MS is a focal progressive form of MS, but does not strictly conform to the definition of primary progressive MS. Our report is the first to confirm that solitary MS is a clustered form, with the possibility of evolving to MS with dissemination-in-time and brain T2 lesions fulfilling spatial criteria. (2) Cautious MRI monitoring may be recommended for patients with progressive MS treated with high doses of biotin, in order to detect new T2-or gadolinium-enhancing lesions.
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